Lactococcal phage p2 ORF35-Sak3 is an ATPase involved in DNA recombination and AbiK mechanism.
Virulent phages of the Siphoviridae family are responsible for milk fermentation failures worldwide. Here, we report the characterization of the product of the early expressed gene orf35 from Lactococcus lactis phage p2 (936 group). ORF35(p2), also named Sak3, is involved in the sensitivity of phage p2 to the antiviral abortive infection mechanism AbiK. The localization of its gene upstream of a gene coding for a single-strand binding protein as well as its membership to a superfamily of single-strand annealing proteins (SSAPs) suggested a possible role in homologous recombination. Electron microscopy showed that purified ORF35(p2) form a hexameric ring-like structure that is often found in proteins with a conserved RecA nucleotide-binding core. Gel shift assays and surface plasmon resonance data demonstrated that ORF35(p2) interacts preferentially with single-stranded DNA with nanomolar affinity. Atomic force microscopy showed also that it preferentially binds to sticky DNA substrates over blunt ends. In addition, in vitro assays demonstrated that ORF35(p2) is able to anneal complementary strands. Sak3 also stimulates Escherichia coli RecA-mediated homologous recombination. Remarkably, Sak3 was shown to possess an ATPase activity that is required for RecA stimulation. Collectively, our results demonstrate that ORF35(p2) is a novel SSAP stimulating homologous recombination.